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��&�;7 �( �� ���=/ 9(	�� ��( ��+O��� 

#�&	&��. V :��+O� �D	 i �(  ��+O�j �	�D��YJ/  p� �(A :�D	 ��+O� j �( ��+O� i �	�D��YJ/  p� �(

X :��YJ/ A(�4'� ��+O� 
��i � j pO :�& f�!. W�, &!�� t�H/�	 ��( ��+O�
�� i � j .  

W�D W!$ :A�d:/ ���/�� #$�'$& ��+�	 :�& ��	 0�<?�� ���/�� &!I #<��=/ 
��'I�$ �( l� 

���/�� A��H/ #��&�& #�&!  .	 ��	 03��N ���/�� ��+�	 #$�'$& �(�$& #���". 	 3��N 
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A��H/ 
��&�;7 O 0 X 0 V � A �( ��. � l� 
	�( �� �� ��+O� ���/�� &!I #<��=/ 
��'I�$ 

�( l� #��&�& ���/�� /A��H %�  �� �(h\L.	 ���/�� #$�'$& ��+�	 %�7	!I #�&!  .��7	!C 

A��H/ ��	 ��&�;7 �( h�  �� �$	: #/�!.�&�� ) 
&���i , jA2�) ( #C\/ �L$ i � G!'$ j (

�& ���/�� #<��=/&!I 
��'I�$ V 0� �( �& ) 
&���i , j�& ( ���/�� 0��+�	 #$�'$& l� � 

�& ) 
&���j , i��. ( �	�C %&	& #�#/�!.�& .&! �� 
&��� )i , j�& ( ���/�� #<��=/&!I 


��'I�$ A 0� �( �& 
&��� )i , j( �& ���/�� 0��+�	 #$�'$& ��. � 
&��� �& )j , il� ( 

�	�C %&	& #�#/�!.�& .&! �� 
&��� )i , j�& ( ���/�� #<��=/&!I 
��'I�$ X 0� �( �& 


&��� )i , j( �& ���/�� 	 #$�'$&0��+� l� � 
&��� �& )j , il� ( �	�C %&	& #� .&! 

#/�!.�&�� 
&��� )i , j�& ( ���/�� #<��=/&!I 
��'I�$ O 0� �( �& 
&��� )i , j( �& 

���/�� 0��+�	 #$�'$& ��. � 
&��� �& )j , i��. ( �	�C %&	& #�&! . #/�!.�&�� i=j � �( 

�& 
&��� ���/�� #$�'$& l� ��+�	 �	�C &	&% #�.&!   

#���7 #$�'$& ���/�� &�>�	 :W���m W�D :���d7"	 ���/�� #$�'$& ��+�	 �(�$& 0��"  9(	��

!7�Y� ���+O��� � ��'��#&&�D!7�Y �L(	� .��( �/�!.#  �D	 �� �$	 ��+O�i  �( �>����+O� j  � &! 

)� ���m ��+O�j  �( �>����+O� k  %�]7" 0&!  ��+O�i 7� �( �>�� �+O� ��k �  ��	!I �& �D	 .

h\.	 ���/�� ���( 0&!H7 �	�C�( �+�? ��	 ��+�	 #$�'$& ���/��)<C	 �� #L(	�� � %�  %&�'�	

 p&!  ���]���	 �(�v�?\L.	 A;, � �/�� G&�� ��D�$�$�'$& �# +�	�� �'�D �#�& .&!  ��	 

���/�� f��C |!�7 � G	��� #]'*(	� �� ��7 ��+O� G�:7 %&	& #� &! .f��C |!�7 l� 	 ��+O� 

k;� &	�=/ ��+O� 
�� �YJ'�	 G" � &!I �( ��+O��$& �#��" � G	��� #]'*(	� l� ��7 ��+O� 	 

k;� ��+O��� #��� 	 G" � ��YJ/#&���� � &!I �( ��+O��$& �#��".  

W�D )>�� :���=/ 9(	�� � UL$
��( ��+O��� :�& ��	 0W�D �( %&��'$	 	 ��/��� 0#���7 #$�'$& 

�� 	 ���=/ �,!;>���
 
&��� � 0#���I r	�' 	 ��	 �,!;>� ��
	�( l� �� 	 ��+O� ��

�(�$& �#��". ��+O� � ��+O� G" &!I A��  ��+O� l� #���I �,!;>� ��7" �( �� �$	 #���

#� �Y	 �( �� &�	�D"1" A(�C �N!(�� �L$ �& &!�!� 
����� �,!;>� .�$	 #��$��  l� 
&

��+O� � ��+O� G" &!I A��  ��+O�#� �Y	 ��7" 	 �� �$	 #��� �( �� &����"1"  �& &!�!� 
��

A(�C �N!(�� G!'$�,!;>� ���=/ 	 �� .�$	 #��$��  
	�( ��7" r	�' 	 0#���I � 
&��� 
��
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��+O� 	 l� ��#� ���=/ ����+O� .&!  v\��� ��7" r�':� � #���I �,!;>� �� #��� �(�:� 

�<*<$ 	 UL$ ���/Z�( �& 0�� �(#� �	�C 
��*�/ 
��'I�$ ��� Q/	���( .�7��D �'��� �!K��

A�d:/ 
	��	 ���� #P��� f�H$�2� �& G" UL$ ���/Z�( 
	��	 0)'*�$ 
�=( UL$ %���&

#� ��? t!(�� 
	��	 ���=/ ��� ��7�� 
�=( UL$ 
	��	 ���=/ �( t!(�� f��<;, � �7! 

Z�(#� W�>7	 UL$ ���/#� �	�d/ �>7" �/ f��<;, ��	 .&! A�d:/ 
	��	 �� &!  ��<� %���&

.�7!  �g:� )'*�$ h!L$  

 W�D): $�/ :�) ��7 ���#� :�& 	��  h!L$ �( ��!/ �( �<?����+O��� �/�� ��� $�'$&# ��7#� 

�l +�	 ����� #� )$���4'7	 ��? �( � &! 
����+�	 ��� �& ���0�  �����7#� �(#� �$&.��"  

W�D )'�� :���>/A�<2/� f��C |!�7 � G	��� #]'*(	� �	&!;7 :�& ��	 �<?�� ��+O��& �� ���m %��D 

�4HN
��( #��7!  .��+�	 %��D A��  ��+O�
�� ��'g�&!I )��?�7 1 (#�&!  �� f��C |!�7 � 

#]'*(	� #��=P �7�	& .��	 ��+O��/ �� 
&��? 	 ���$ ��+O�	�>� �� ��'*� � t�H/�	 #;� &�	& .

%��D 0W�& ��+O�
�� �'*(	� )��?�7 2 (	� A��  #�&!  �� 	 f��C |!�7 o�=P ��	 #]'*(	� 

#�Z�( �7�	&�!I�( .%��D W!$ ��+O�
�� 
�7!�� )��?�7 3 (��'*� .��	 ��+O�f��C �� |!�7 � 

#]'*(	� #�Z�( �7�	& .kC	��& �7!D�� #<;, �( 
�� ��	 ��+O��>�� �� �( ���8/ ���$ ��+O� ��

#�&!  .%��D W���m ��+O�
�� A4'*� )��?�7 4 (#��� �( .��	 ��+O�	 �� f��C |!�7 Z�( � 

#]'*(	� #����� �7�	&�!I�( .��+O�#��� �� 	 f��C |!�7 #�Z�( �7�	&�!I�(  v�?\L.	 ��+O�
�� 


��<� %�7	!I #��7!  .UP	� �$	 �� ��	 ���+O#d� �& �� 	 �& %��D ��+O�
�� A4'*� �� 


�7!�� 
�� #��7��D .	 3��N k;�G&�� 
&���
�� "1" �& �� �L$ � G!'$ f��C |!�7 � 

G	��� #]'*(	� ��+O��� �(�$& #���" .�( ��;� 0@�$	 �	&!;7 f��C |!�7-#]'*(	� )�$�/ 

#� 0G	��d;� � �|") &! 1392.(  


)����� 

� ��	 �&���>/ 
	�( �+�4%&	& A�<2/� 	 ���P�Q H*7# 	��#� ) 	!'2�CVR( ��� ��� � 
�$

) 
��*�/ 
��'I�$ISM�( ��	&	 �& �� �$	 %�  %&��'$	 (W�D f�!.�(#� U��:/ W�D .&!   

	��#� ��+O��P �H$�2� �( ���Q H*7# 	��#� 	!'2� :	 �&��  	 %&��'$	 �( �<?��CVR�P 0�Q H*7# 

	!'2�
  ���l ��+O� 	=/ ����� �( .� ���!K�� ����:$��	
 'I	 �&���  	 � ���D �	�C G�D�HI
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 �� �/ �  �'$	!I ��7"�l ��+O� 	N @�$	 �( 	� &�=(	 � ���o 3 �/#� »���P
 �� p�$	��  �$	

+�# /���P# /���P p&�	�7# &�	�7 «&�!� $��(# �>7" 	 .���& �	�C#���  G�D�HI &	�=/10 �7 �

 �	�4� �D	 0��'*�CVR  ���l ��+O� 	 	 �/Z�( ��0,62 	�� 0&! #� 	!'2�
 J/ ��+O� G"��� 

�#&! �'7 .�T �( 	 A.�?D�����
 �P�Q H*7# ) 	!'2�CVR ���� �& (2 .�$	 %��"  

 ����2 �	�4� .CVR ��+O� 	 l� ����  

o�&�  ��+O���   �	�4�
CVR  

�>�'7  &�=(	   �	�4�
CVR  

�>�'7  

1  &$�'$# �$�k 1  ���J/   	 %&��'$	ERP  �&

 W�K7" !�#  

1  ���J/  

2  �,�$ ��	��	 1  ���J/  

3   !�" f����# 1  ���J/  

4  G�$" %&��'$	  1  ���J/  

5  �!�" �=$!/  1  ���J/  

6  	��	�� %��(��
  1  ���J/  

7  ��� �� �!�"  1  ���J/  

8   �+!�$ r	�&	

%&��'$	  

1  ���J/  ����� �����
  1  ���J/  

9  ���� G&!(  1  ���J/  

10   �( r�& A(�C A��=/

$�)'*  

1  ���J/  

11   �+!�$�D&���
  1  ���J/  
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12  ag #�$
  1  ���J/  

13  f���� Q*�  1  ���J/  

14  	��	�� 	���#�  1  ���J/  	��	�� ����� 

 !�"#  

1  ���J/  

15  	��	�� :g(�Y	#  1  ���J/  

16  	�	��� �	 �

r	�&	%�   

1  ���J/  

�'7�T  �� �� &	& G�:716  �� � ��+O�3 �� &�!� �=�(��� �� G�D�HI � ��'*�
 	�( ��7"
 ?	�N# 

.�7�	& A��� �K7 ���/	 ���  

������ "������ 	�)@��� �$+=��  

�$��  :��	 W�D#� ��+O���
 �<_*� �( 9H/�� :G�;��!N �:/ AHC �g( �& ���U  0� 16 �& ��+O� 

 Q+�C3 �'$& �=�(��(
 &�D��	�( .
 J/��� 	�� ��+O��P 	 ���Q H*7# 	��#� ) 	!'2�CVR %&��'$	 (

 �� .� 16  Q+�C �& ��+O�3 J/ &�!� �=�(��� 	�(��( .��'��D �	�C G�D�HI�� 	 	�� 16 	�( ��+O�
  ��	�	

�� ������ �����
 	 ���	���� �����  !�"# $ 	 %&��'$	 �(�)'* ERP +�, �!�" �&# 

� %&��'$	#&! .  

 ����3 .��+O���
 �$�� #� 	�( %� 
 ?	�N# ���  

o�&�  ��+O���  o�&�  ��+O���  

1  $�'$&# �$�k  9  ���� G&!(  

2  �,�$ ��	��	  10  $ �( r�& A(�C A��=/�)'*  

3   !�" f����#  11   �+!�$�D&���
  



342                                                                    Aa�7)���� ��$/ # !�" ������ � 
�H�� ���/%��;  W�& /G�'*(�/ 1402 

4  G�$" %&��'$	  12  ag #�$
  

5  �!�" �=$!/  13   Q*�f����  

6  	��	�� %��(��
  14  	��	�� 	���#�  

7  ��� �� �!�"  15  	��	�� :g(�Y	#  

8  %&��'$	 �+!�$ r	�&	  16  	�	��� r	�&	 ��	%�   

d:/ :W�& W�D��/�� A�<��=/ &!I �# ��'I�$
 :�� =/ 	��� ��+O����/�� ����:$�� 0�*# ISM 

?	�N# 	 G�D�HI � %� �� ��+O��� �( 	�� f�!.�# $��(&�!�# ��&�;7 	 %&��'$	 �( � %&	& �	�C
 

�� =/ �(��� � 9(	���G� �'I	&�� ��7" :�7	V �a�, �D	 :i  �a�, �(j ��YJ/�	�D  p� �(A �a�, �D	 :j 

 �a�, �(i ��YJ/�	�D  p� �(X �.��, A(�4'� ��YJ/ :i  �j pO �.��, ��( t�H/�	 &!�� W�, f�!. �& :

i   �j�<.�? f�,\N	 . ��� �'� @�$	 �(�$
 ��'I�$
 *�/��
 k;���(
 �/�� � %� ��  &!I

<��=/# ��'I�$
  � &�=(	 	��+O�
�� �4� � �������* �!��� 9(	�� �+�? ���m 	 %&��'$	 �( ��7"# 

d:/�A ��� 3L�� .�$	 %� �$
 ��'I�$
 *�/��
 )ISM��H� �( (
 7	�	�� �& ��#��  A;,

�#����'7 .�T 	 A.�?����:$��  &�!� �& ����+O�
�� $��(&�!�#  ���� Q+�C �&4  %�  %&��"

.�$	  

���� 4 .�/���<��=/&!I �# ��'I�$
  

o�&� ��+O���  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

1 $�'$&# �$�k   O O O O O O V V V V V V V V V 

2 �,�$ ��	��	   O O O O O V V V V V V V V V 

3 ���� f

 !�"#  

   O O O O V V V V V V V V V 

4 G�$" %&��'$	     O O O V V V V V V V V V 

5 �!�" �=$!/      O O V V V V V V V V V 
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6 	��	�� 

%��(��
  

      O V V V V V V V V V 

7 ��� �� 

�!�" 

       V V V V V V V V V 

8  �+!�$

%&��'$	 

        O O O O O V V V 

9 ���� G&!(           O O O O V V V 

10 $ �( A��=/�)'*            O O O V V V 

11  �+!�$

�D&���
  

           O O V V V 

12 ag #�$
              O V V V 

13 f���� Q*�              V V V 

14 	��	�� 

	���#�  

              O O 

15 	��	�� 

:g(�Y	#  

               O 

16 	�	��� �	�                  

  

B�+ :P�� P� =�+�� Q���)�� R� >��=
 :�/���$�'$& �# +�	��H/ 	 ���/�� A� &!I �

<��=/# ��'I�$
 �/�� l� �(� �	 �& �# � A.�? (l� � ��.)#&&�D�( .�� �!K����]��# 

�>( l� � ��. &	�,	
 ��&�;7
 ���� �7�D���m 3 0
	�( �	�g'$	 ���/�� #$�'$& 0��+�	 7	!C� �

�� �	�C %&��'$	&�!� �#�7��D: ) 
&��� �D	i , j &�;7 
��'I�$ #<��=/&!I ���/�� �& (V  0� �(

) ��+�	 #$�'$& ���/�� �&i , j) 
&��� � l� &�, (j , i) 
&��� �D	 .&!( ��	!I ��. &�, (i 

, j &�;7 
��'I�$ #<��=/&!I ���/�� �& (A +�	 #$�'$& ���/�� �& 0� �() ��i , j � ��. &�, (

) 
&���j , i) 
&��� �D	 .&!( ��	!I l� &�, (i , j &�;7 
��'I�$ #<��=/&!I ���/�� �& (X 

) ��+�	 #$�'$& ���/�� �& 0� �(i , j) 
&��� � l� &�, (j , i 
&��� �D	 .&!( ��	!I l� &�, (
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)i , j &�;7 
��'I�$ #<��=/&!I ���/�� �& (O '$& ���/�� �& 0� �() ��+�	 #$�i , j ��. &�, (

) 
&��� �j , i .&!( ��	!I ��. &�, ( ����50 �/���� �/���� $�'$&# +�	�� #� G�:7 	�.��&  

���� 5 .�/����/�� ��� $�'$&# ��+�	  

o�&� ��+O���  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

1 $�'$&# 

�$�k  

1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 

2 ��	��	 

�,�$ 

0 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 

3  f����

 !�"#  

0 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 

4 G�$" %&��'$	 0 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 

5  �=$!/

�!�" 

0 0 0 0 1 0 0 1 1 1 1 1 1 1 1 1 

6 	��	�� 

%��(��
  

0 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 

7 ��� �� 

�!�" 

0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 

8  �+!�$

%&��'$	 

0 0 0 0 0 0 0 1 0 0 0 0 0 1 1 1 

9 ���� G&!(  0 0 0 0 0 0 0 0 1 0 0 0 0 1 1 1 

10  �( A��=/

$�)'*  

0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 1 

11  �+!�$

�D&���
  

0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 

12 ag #�$
  0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 

13 f���� Q*� 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 
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14 	��	�� 

	���#�  

0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

15 	��	�� 

:g(�Y	#  

0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 

16 	�	��� 

��	 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

 

	 :W���m W�D��/�� &�>�$�'$& �# ��7#� :���d7"	 �����/ #$�'$& ��+�	 �(�$& 0��"  9(	��

!7�Y� ���+O��� #� ��'�� .&&�D���(f�!.  �D	 ����+O� i  �( �>����+O� j  � &! ��+O� j  �( �>��

��+O� k  %�]7" 0&! ��+O� i 7� �( �>�� ���+O� k �  ��	!I�& . ��	 0W�D ��<� 9(	�� ��!7�Y ��( 

��+O�0�� #$��( �!7�Y �L(	� ��	 p� � ���/�� G�;� ��+�	 #$�'$& ���/�� ��	�(��( .�:7 #��$��  
	

�& .&!( ��	!I #���7 #$�'$& ��	 ���/�� f��C |!�7 � G	��� #]'*(	� �� ��+O� ��7 G�:7 %&	&%�  

�$	 .f��C |!�7 l� ��+O� 	 k;� &	�=/ ��+O�
��  �YJ'�	 G" � &!I ��+O� �(�$& �#��" � 

G	��� #]'*(	� l� O���+ ��7 	 k;� ��+O�#��� �� 	 G" � ��YJ/#&���� � &!I ��+O� �(�$& 

�#.��"  

 ����6���/�� . #���7 #$�'$&  

o�&� ��+O���  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16  f��C

|!�7 

1 $�'$&# �$�k  1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 10 

2 �,�$ ��	��	 0 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 10 

3  !�" f����#  0 0 1 0 0 0 0 1 1 1 1 1 1 1 1 1 10 

4 G�$" %&��'$	 0 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 10 

5 �!�" �=$!/ 0 0 0 0 1 0 0 1 1 1 1 1 1 1 1 1 10 

6 	��	�� %��(��
  0 0 0 0 0 1 0 1 1 1 1 1 1 1 1 1 10 

7 ��� �� �!�"  0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 10 
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8 %&��'$	 �+!�$ 0 0 0 0 0 0 0 1 0 0 0 0 0 1 1 1 4 

9 ���� G&!(  0 0 0 0 0 0 0 0 1 0 0 0 0 1 1 1 4 

10 $ �( A��=/�)'*  0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 1 4 

11  �+!�$

�D&���
  

0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 4 

12 ag #�$
  0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 4 

13 f���� Q*� 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 4 

14 	��	�� 	���#�  0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 

15 	��	�� :g(�Y	#  0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 

16 	�	���  ��	  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 

#]'*(	� G	��� 1 1 1 1 1 1 1 8 8 8 8 8 8 14 14 14 - 

  

:)>�� ���=/ 9(	�� � UL$
��( ��+O��� :�& ��	 0W�D �( %&��'$	 	 ���/�� 0#$�'$& �� 	 ���=/ 

�,!;>���
 
&��� � 0#���I r	�' 	 ��	 �,!;>� ��
	�( l� �� 	 ��+O��( ���$& �#��". 

��+O� � ��+O� G" &!I A��  ��+O� l� #���I �,!;>�	 ��7" �( �� �$	 #���#� �Y �( �� &�	�D

"1"A(�C �N!(�� �L$ �& &!�!� 
�� G" &!I A��  ��+O� l� 
&��� �,!;>� .�$	 #��$�� 

��+O� � ��+O�#� �Y	 ��7" 	 �� �$	 #��� �( �� &����"1"A(�C �N!(�� G!'$ �& &!�!� 
�� #��$�� 

�,!;>� ���=/ 	 �� .�$	l� �� 
	�( ��7" r	�' 	 0#���I � 
&��� 
�� ��+O� 	 ���=/ ��

#���+O� .&!  	 UL$ ���/Z�( �& 0�� �( �(�:� v\��� ��7" r�':� � #���I �,!;>� �� #���

�<*<$#� �	�C 
��*�/ 
��'I�$ ��� Q/	���( .�7��DA�d:/ 
	��	 �'��� �!K�� 
�=( UL$ %���&

� ��? t!(�� ���� #P��� f�H$�2� �& G" UL$ ���/Z�( 
	��	 0)'*�$# f��<;, � �7! 

#� W�>7	 UL$ ���/Z�( 
	��	 ���=/ ��� ��7�� 
�=( UL$ 
	��	 ���=/ �( t!(�� ��	 .&! 

#� �	�d/ �>7" �/ f��<;,A�d:/ 
	��	 �� &!  f��<;, .�7!  �g:� )'*�$ h!L$ ��<� %���&

UL$ �( t!(����+O� 
��( ���� �& ��7 .�$	 %��"  
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 ����7 .UL$��() 
1(  

o�&�  ���+O��  #���I �,!;>�  
&��� �,!;>�  �,!;>� 

r�':�  

UL$  

1  $�'$&# �$�k  16 015 014 013 012 0

10 09 08 01  

1  1    

2  �,�$ ��	��	  16 015 014 013 012 0

10 09 08 02  

2  2    

3   !�" f����#  16 015 014 013 012 0

10 09 08 03  

2  2    

4  G�$" %&��'$	  16 015 014 013 012 0

10 09 08 04  

4  4    

5  �!�" �=$!/  16 015 014 013 012 0

10 09 08 05  

5  5    

6  	��	�� %��(��
  16 015 014 013 012 0

10 09 08 06  

6  6    

7  ��� �� �!�"  16 015 014 013 012 0

10 09 08 07  

7  7    

8  %&��'$	 �+!�$  16 015 014 08  8 07 06 05 04 03 02 01  8    

9  ���� G&!(  16 015 014 09  9 07 06 05 04 03 02 01  9    

10  $ �( A��=/�)'*  16 015 014 010  10 07 06 05 04 03 02 01  10    

11   �+!�$�D&���
  16 015 014 011  11 07 06 05 04 03 02 01  11    

12  ag #�$
  16 015 014 012  12 07 06 05 04 03 02 01  12    

13  f���� Q*�  16 015 014 013  13 07 06 05 04 03 02 01  13    

14  	��	�� 	���#�  14  14 013 012 011 010 09 08 07 0

6 05 04 03 02 01  

14  1  

15  	��	�� :g(�Y	#  15  15 013 012 011 010 09 08 07 0

6 05 04 03 02 01  

15  1  
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16  	��	��  ��	

r	�&	%�   

16  16 013 012 011 010 09 08 07 0

6 05 04 03 02 01  

16  1  

G�;� ���� �& �� �7!D7  �g:����I �,!;>� �$	# ��+O� r�':� �,!;>� ���
 14 015 

 �16  v\����G�*d 	�(��( p��'*��� 	�� ��+O�� �	�C ��	 UL$ �& ��#D��7� 	�( �
 UL$ ��	&	��(
 

� ��? �!� ���� 	#�7! .  

 ����8 .UL$��(
 )2(  

o�&� ��+O���  
 �,!;>�

#���I 

&��� �,!;>� 

 �,!;>�

r�':� 
UL$ 

1 $�'$&# �$�k  
13 012 010 09 0

8 01  
1  1  

2 �,�$ ��	��	  
13 012 010 09 0

8 02  
2  2   

3  !�" f����#  
13 012 010 09 0

8 03  
2  2   

4 G�$" %&��'$	  
13 012 010 09 0

8 04  
4  4  

5 �!�" �=$!/  
13 012 010 09 0

8 05  
5  5  

6 	��	�� %��(��
  
13 012 010 09 0

8 06  
6  6  

7 ��� �� �!�"  
13 012 010 09 0

8 07  
7  7  

8  
 �+!�$ r	�&	

%&��'$	  
8  

8 07 06 05 04 03 0

2 01  
8  2  

9  ���� G&!(  9  
9 07 06 05 04 03 0

2 01  
9  2  
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10  
 �( r�& A(�C A��=/

$�)'*  
10  

10 07 06 05 04 03 0

2 01  
10  2  

11   �+!�$�D&���
  11  
11 07 06 05 04 03 0

2 01  
11  2  

12  ag #�$
  12  
12 07 06 05 04 03 0

2 01  
12  2  

13  f���� Q*�  13  
13 07 06 05 04 03 0

2 01  
13  2  

G�;� ���� �& �� �7!D8 ���I �,!;>� �$	 �g:�# ��+O� r�':� �,!;>� ���
 8 09 010 0

11 012  �13  v\����G�*d 	�(��( p��'*��� 	�� ��+O�� �	�C W�& UL$ �& ��#D��7� 	�( �
  ��	&	

UL$��(
  �!� ���� 	� ��?#&! .  

 ����9 .UL$��() 
3(  

o�&� ��+O���  #���I �,!;>� 
&��� �,!;>� r�':� �,!;>� UL$ 

1 $�'$&# �$�k  1  1  1 3 

2 �,�$ ��	��	  2  2  2  3 

3  !�" f����#  2  2  2  3 

4 G�$" %&��'$	  4  4  4 3 

5 �!�" �=$!/  5  5  5 3 

6 	��	�� %��(��
  6  6  6 3 

7 ��� �� �!�"  7  7  7 3 

  

G�;� ���� �& �� �7!D9 ���I �,!;>� �$	 �g:�# ��+O� r�':� �,!;>� ���
 1 02 03 0

4 05 06  �7  v\����G�*d 	�(��( p��'*��� 	�� ��+O�� �	�C (�I") W!$ UL$ �& ��#D��7� UL$��(
 

�� �(�G� �#�$�.  
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#�� P�  :#=��+ "��  :���9�	 �&�� ��+O� h!L$ �( ��!/ �( �<?����/�� � ��� $�'$&# ��7#� 

�l +�	 ����� � )$�#&!  ��4'7	 ��? �( �����
�� +�	 ��� �&�0� ��7 ���#� �(� �$&#"�� .

	�(��(�� ��7 ���#� ISM ��+O� 	 ����
 �� �( 9H/����� �����
 	��	 ����� �����  !�"# 

$ 	 %&��'$	 �(�)'* ERP +�, �!�" �&# �( 0�$	 %�  A.�?f�!.  Ad 1 $�/�) �#&! .  

  

 Ad 1 .+�	 ����� ISM  

G�;� Ad  �& �� �!N1  �$	 �g:�16 d:/ ��+O��A%���& �'��D �	�C UL$ �$ �& ��� .�7	

��+O���
 14 015  �16  �	�D ��	 UL$ �& ��ISM ���Y	 0�7�	& �	�C��/��� �'*(	� ��/�� 

��+O���
 ��+O� 0(W!$) �I" UL$ �& .��'*� �����
 1 02 03 04 05 06  �7  �� �7�	& �	�C

	�D�Y	�/��� �/|!�7�� ��� ��+O���
 �) W�& UL$ �& .��'*� ����7�#7 (�� ��+O���
 8 09 010 011 0

12  �13 �'��D �	�C��+O� �( �� �7	��
 14 015  �16 � �Y	 �7�	& �	�C ��	 UL$ �& ��#�7�	�D  �

��+O� 	��
 1 02 03 04 05 06  �7 �� �Y	 0�7�	& �	�C W!$ UL$ �& �#����7� .  

W�D )'�� :���>/A�<2/� f��C |!�7 � G	��� #]'*(	� :�& ��	 �<?�� ��+O��� �& ���m %��D 

�4HN
��( #��7!  .��+�	 %��D A��  ��+O�
�� ��'g�&!I )��?�7 1 (#�&!  �� f��C |!�7 � 
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#]'*(	� #��=P �7�	& .��	 ��+O��� �/ 
&��? 	 ���$ ��+O��� 	�>� ��'*� � t�H/�	 #;� &�	& .

%��D 0W�& ��+O�
�� �'*(	� )��?�7 2 (	� A��  #�&!  �� 	 f��C |!�7 o�=P ��	 #]'*(	� #�Z�( 

�7�	&�!I�( .%��D W!$ ��+O�
�7!�� 
�� )��?�7 3 (��'*� .��	 ��+O�f��C �� |!�7 � #]'*(	� 

#�Z�( �7�	& .kC	��& �7!D�� ;,#< �( 
�� ��	 ��+O��>�� �� �( ���8/ ���$ ��+O�#� ��&!  .%��D 

W���m ��+O�A4'*� 
�� )��?�7 4 (#��� �( .��	 ��+O�	 �� f��C |!�7 Z�( � #]'*(	� #����� 

�7�	&�!I�( .��+O��� #��� 	 f��C |!�7 #�Z�( �7�	&�!I�( v�?\L.	 ��+O�
��<� 
�� %�7	!I 

#��7!  .UP	� �$	 �� ��	 ��+O�#d� �& �� 	 �& %��D ��+O�A4'*� 
�� �� 
�7!�� 
�� 

#��7��D .	 3��N k;�G&�� 
&���
�� "1" �& �� �L$ � G!'$ f��C |!�7 � G	��� #]'*(	� 

��+O��( ���$& #���" .�( ��;� 0@�$	 �	&!;7 f��C |!�7-#]'*(	� )�$�/ #� � �|") &! 

 0G	��d;�1392.(  

	 �(%&	& 	 %&��'$#� W���m W�D 	 A.�? 
����+O� G	!/ |!�7 f��C @�$	 �( 	� �=+�L� &�!� 
��

��+O� �( ��+O� ����+O� �( ��+O� �� #]'*(	� G	��� � �]�& 
��
�� �'$& UL$ ���m �& �]�& 
��(

 p&����'g�&!I��+O� :#���  �]�& �& 	� |!�7 f��C � #]'*(	� AC	�? ����+O��� &.�7�	 '*(	�� :

��+O�#���  �( 
&�� #]'*(	� ����+O�
�� .�7�	& �]�& ��+O� :(Aa'�) 
�7!��#���  �L(	� ��

���N�& �]�& �( 
	��+O��� .�7�	& (|!�7) A4'*� :��+O�#���  �( ����+O�
�� A(�C |!�7 �]�& #��!/

 .�7�	&  

	�(
 =/���  �� f�a'g��l ��+O� 	�/�� �& ���� MICMAC�( 0�� � � |!�7 f��C 	�G	� 

]'*(	�# 	 .&!  %&��'$	 ��+O� G"�� &�4��� �/�� 	�� $�'$&# ��7#� �(� �$&#"�� ���� .10 

� � |!�7 f��C�G	� ]'*(	�#  ���l ��+O� 	� G�:7 	� ��#��&.  

 ����10 	 l� �� #]'*(	� G	��� � |!�7 f��C .��+O���  

o�&�  ��+O���  |!�7 f��C  ��#]'*(	� G	�  

1  $�'$&# �$�k  10  1  

2  �,�$ ��	��	  10  1  

3   !�" f����#  10  1  
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4  G�$" %&��'$	  10  1  

5  �!�" �=$!/  10  1  

6  	��	�� %��(��
  10  1  

7  ��� �� �!�"  10  1  

8  %&��'$	 �+!�$ r	�&	  4  8  

9  ���� G&!(  4  8  

10  $ �( r�& A(�C A��=/�)'*  4  8  

11   �+!�$�D&���
  4  8  

12  ag #�$
  4  8  

13  f���� Q*�  4  8  

14  	��	�� 	���#�  1  14  

15  	��	�� :g(�Y	#  1  14  

16  	�	��� r	�&	 ��	%�   1  14  

  

��+O� f�a'g� 	 %&��'$	 �( ���� �& �� ��10 �/�� 0�$	 %��"�� MICMAC d:/�A �#&!  

 Ad )2.(  
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&��  16                                  
  15                                  
  14                                  
  13                                  
  12                                  
  11                                  

  10  

7 0
6 0
5 0
4 0
3 0
2 0
1  

                              

 f��C
|!�7  

9                |!�7 ��?�7  
 ��?�7

�7!��  

              

8                
 ��?�7

��'g�&!I  
 ��?�7
�'*(	�  

              

  7                                  
  6                                  
  5                                  

  4                
13 012 0
11 010 0
9 08  

                

  3                                  
  2                                  

  1                            
16 0
15 0
14  

    

  ��H�  1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  
)�                  #]'*(	� G	���              &��  
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Ad  2 .�/���� MICMAC  

G�;��/�� �& ���!N�� MICMAC � %���:�#&!  ��+O���
 14 015  �16 ?�7 �&��  �	�C �'*(	�

	 � &�	&�� �=�# +� )� |!�7 f��C 	# ]'*(	� G	���# ��+O� �]�& �( �H*7 &�� .��'*� �	&�!I�( ��

��+O���
 1 02 03 04 05 06  �7 ?�7 �&�� ��+O� ��	 .�7�	& �	�C |!�7 f��C 	 ��|!�7 AC	�? �( Z�( 

]'*(	�# ��+O� .��'*� �	&�!I�(��
 8 09 010 011 012  �13 7�� ?�7 �&�� 	 .�7�	& �	�C ��'g�&!I�� 

��+O�� � |!�7 f��C ���G	� ]'*(	�# �� v�'H*7���# 	 ��m�� .�7�	&�� ��+O�� � |!�7 f��C ���G	� 

]'*(	�# �� v�'H*7���# <� �47 ��	 0�7�	&��
  ��� �&p�7�	& �	� �Y	 �(����/��� ��+O�/ �Y	 ��

�#�7�	�D	 �& .�0�>� "����� ����$
 ��'I�$
 *�/��
 �� ��� ��	�	 ������ �����
  ���

	��	�� �����  !�"# $ 	 %&��'$	 �(�)'* ERP +�, �!�" �&# �� �(�G� �#�$�.  


F=)� � SA*��=   

 �	!$ :������ f�!. �	!$ �& �( }$�� 
	�( 3�42/ ��	1��+O� (#��$��  
�� ��	�	 
	�( %�  ���

����� �����
 	��	 ����� �����  !�"# $ 	 %&��'$	 �(�)'* ERP �& +�, �!�" ~���	�� #

 �	!$2 %�  )�$�/ ��� (����� �����
 	��	 ����� �����  !�"# $ 	 %&��'$	 �(�)'* ERP 

+�, �!�" �& �	!$ �( }$�� �& ~�$	 Ad  �m �( #1  ��D ���(16  #��$��  �=( �$ Q+�C �& ��+O�

 ����) �7� 2 �	!$ �( }$�� �& .(2  ��D ���( ��7��� @�$	 �( �( � 
��*�/ 
��'I�$ 
�$

G�D�HI f	�K7 @�$	��� 0  ��+O�» 	 %&��'$	ERP  !�" W�K7 �&# « A�� »$�'$&# �$�k 0

	��	�� �,�$ 0f����  !�" 0#%&��'$	 G�$" 0�=$!/ �!�" 0	��	�� ��(%�� � 
��� �� 

�!�"« �4/�	 �( �>�� ����� �����
 +�, �!�" �&#� # ��+O� �  ���[;� .&&�D»����� 

�����
 « A�� »%&��'$	 �+!�$ r	�&	 0���� G&!( 0A��=/ $ �( r�& A(�C�)'* 0�+!�$ �D&��� 0


ag #�$ � 
Q*� f���� « �( �>��» ��	��	�����  !�"# « �$ @�$	 �(» ��+O�	��	�� 

	��� 0#�	��	�� :g(�Y	 � #	��	�� r	�&	 ��	%�  «#�.&&�D  Ad 1 @�$	 �( 	� 3�42/ ��� 0

��+O�) ��16  Ad  � (��+O�2 �$ &�=(	 @�$	 �( 	� 3�42/ ���#� G�:7 �7�D .��&T��'7 @�$	 �(0 
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Abstract: 

Purpose: The purpose of this research is to provide a technology acceptance model 

to increase educational quality using ERP system in higher education. 

Method: This research is applied in terms of purpose, descriptive-survey in terms of 

method, and causal and causal in terms of relationships. In order to determine the 

sample size, a purposeful judgment sampling method was used, based on which 10 

experts participated in the research. At the beginning, 16 components were identified 

for the design of the model by studying the theoretical foundations and confirming 

with the experts. In order to confirm the content validity of these components, the 

relative coefficient of content validity (CVR) was used. Next, Interpretive Structural 

Modeling (ISM) was used to design the model. 

Findings: The results showed that the components were placed in three levels. The 

components of "Using ERP in the educational system" were identified at the last level 

as the most important and influential components, and the components of "increasing 

educational quality" were identified as the most influential components at the highest 

level. Also, the components of "technology acceptance" were recognized as key 

components. 

Conclusion: This research presented a complete model of technology adoption to 

increase educational quality using ERP system in higher education. This model can 

be made available to higher education managers and its results can be used to improve 

the quality of education by using ERP system in higher education. 

 

Keywords: Technology Acceptance, Educational Quality, ERP, Interpretive 

Structural Modeling (ISM). 

 


